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Mass Spectrographic Analysis
The ionizing beam of electrons in the mass spectrometer causes ionization and fragmentation of the amino acid in sev eral ways, resulting in various ion fragments which are then collected according to the ratio of mass/charge. The follow ing fragments should be observed for leucine (38) .
Mass 131
This is the parent ion peak. This peak will be shifted up one unit for each deuterium incorporated into the molecule. The solvent was partially evaporated and the product was recrystalllzed once from DgO and then several times from water. The crystals still had some yellow-brown color so they were recrystalllzed using Darco G-60 decolorizing carbon and filtered through Whatman number 5 filter paper. Yield was 3.7 grams.
Mass 86 (CHg)2CH-CH-CH4-C00H > (CH3)2CH-CH2-CH + -COOH

Activity assay
The oxidation of amino acid was carried out in a Warburg apparatus. The activity was followed manometrically by the drop in pressure due to the uptake of oxygen at constant volume. 
Isotope Results
Mass spectrograph
The results of the mass spectra of leucine and deuteroleuclne are given in Table 1 Hence, the isotopic leucine is 97/% deuterated in the alpha position and 92% o(, P ,9 -tri deutero-leuclne. The rates found for leucine are tabulated in Table 2 and for deutero-leucine in Table 3 . The Llneweaver-Burke plot for this data is shown in Figure 5 . The lines drawn are calculated to best fit the data in the sense of least squares.
The Michaelis constant, %, given by the quotient slope/ intercept, and the maximum velocity, V, given by the recipro cal intercept on the ordinate are tabulated in Table 4 .
Conclusions
An isotope effect, kg/kg = 1.6, has been found for the oxidation of deutero-leuclne by L-amino acid oxidase. There fore, the rate limiting step in the reaction must be the breaking of a hydrogen containing bond. Singer and Kearney (40) have previously reported that the rate limiting step is If the oxidation of the enzyme is indeed the rate limit ing step, then the rrte is determined by the breaking of one of the H* containing bonds in the reduced enzyme which exists in the tautomeric forms (41) shown in Figure 6 .
The existence of an isotope effect implies that the hydrogen exchange with solvent must be slow relative to the reaction being measured. In this case the exchange of the H*s, a phenolic and an amino hydrogen, would have to be slow.
Although possible, this is improbable and it is more likely that the rate limiting step is the oxidation of the amino acid which removes the non-exchangable alpha-hydro gen.
An alternative explanation would be a two step reaction occurring on the enzyme-substrate complex. The first step would be the transfer of a hydrogen atom from the amino acid to the flavin group of the enzyme resulting in a flavin semiquinone and an amino acid radical. The second step would be the oxidation of the complex by oxygen. In this step one hydrogen atom would be removed from the amino acid radical. This last step would be rate limiting consistent with both the isotope effect which implies the rate limiting step to be the breaking of a bond to a non-exchangable hydrogen and with CH. To the center well was added 0.25 ml. of 10% potassium hydroxide solution.
CH
The assay was carried out in the same way as it was for the isotope experiments.
Results
Rate determinations
The rates found for high leucine concentration are tabu lated in Table 5 and those for methionine in Table 6 . The results are plotted in Figures 7 and 8 . The lines drawn are calculated to be the best fit in the sense of least squares.
The lines had the slopes shown in Table 7 . 
Conclusions
The reciprocal velocity against amino acid concentration plots yielded lines with small slopes (see Figures 7 and 8 ).
In both cases the line with zero slope fell within the stand ard deviation of the experimental line.
Before these experimental results could be assigned to zero slope or to finite slope, an estimate had to be made of the magnitude of the finite slope. where k^g/k^ may be called the stability constant of the EH4A complex. It can be seen that the stability constant is 4 magnified by 10 in the slope and in order for the slope to be equal to its upper limit, 10" 3 , the stability constant would have to be equal to 10" As a comparison, the stability constant for the EA com plex estimated from the reciprocal of the Michaelis constant is 10 3 (46) . Hence, the EA complex is at least lO^° times as stable as the EH4A complex. Thus the reduced enzyme does not complex with the amino acid.
The only apparent differences between the oxidized end reduced flavin are the charge distribution and the presence of the hydrogen atoms in the reduced flavin. Hence, the enzyme-
SUMMARY
The kinetics of L-amino acid oxidase from snake venom were studied with the purpose, of obtaining information about the mechanism of its action and about the nature of the enzyme-substrate complex. 04 , ^ ^-trideuterio leucine was synthesized by a nonenzymic transamination reaction with pyridoxal hydrochloride and was subjected to the action of L-amino acid oxidase. The results were compared with regular leucine yielding an isotope effect of 1.6. This led to the conclusion that the rate limiting step involved the breaking of the alpha-carbon to hydrogen bond of leucine. Proposals were made about the mechanism of the oxidation.
The nature of the enzyme-substrate complex was investi gated by studying the kinetics of the high substrate inhibition characteristic of this enzyme. It was found that the com pletely reduced enzyme could not complex with the amino acid.
Since the only apparent difference between the oxidized and reduced enzymes appears to be the charge distribution and the presence of the extra hydrogens on the reduced flavin group, it was concluded that the enzyme-substrate complex may involve a charge transfer or a hydrogen bonded complex.
